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New Development on Effect of Surface Roughness of Ti-material for
Biomedical Applications on Cell Adhesion

LIANG Yingchun SONG Daiping CHEN Mingjun BAI Qingshun
(Precision Engineering Research Institute, Harbin Institute of Technology, Harbin 150001)

Abstract: The mechanisms of cell adhesion on rough surface are introduced in detail, the effects of various roughness of Ti-material
surface on cell adhesion and the models of effects of surface roughness on cell adhesion are summarized and analyzed
comprehensively by taking into consideration surface processing methods. The summary shows that the rough surface promotes cell
adhesion by altering surface force field, surface charge and surface energy, increasing specific surface area and surface defect etc. The
surface roughness of Ti-material has different effect on adhesion of different cell types, and the rough surface promotes the expression
of cell genes. Because surface processing can change the surface chemistry and affect surface charge and energy, surface processing
methods should be taken into account in order to design the implant surface morphology with the proper surface roughness for cell
adhesion. Moreover, the method of molecular dynamics simulation for cell adsorption on titanium surface is explored, which shows
that the effect mechanisms of surface characteristics on protein and cell adhesion on titanium surface can be studied through

molecular dynamics simulation at the molecule level.
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